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Introduction
An ever-deepening data revolution is shaping everyday lives in many parts of the world. As just one of many mindboggling statistics on Big Data, it has been estimated that by the year 2020, about 1.7 megabytes of new information will be created every second for every human being on the planet. The benefits of the data revolution extend to different groups of people, social movements, institutions and businesses. Yet many people and countries do not have access to these positive benefits and in richer countries potentially positive changes raise suspicion amongst citizens as well as concerns related to privacy and confidentiality. The availability of potential advantages is, to a large extent, guided by levels of development and income. Despite the rapid spread of mobile phone technology that allows regions otherwise disconnected from the grid to 'leapfrog' in terms of using and producing data and statistics, poor people are still less likely to benefit from the dramatic changes in the field of data.
Against the background of the 2030 Agenda for Sustainable Development and its Sustainable Development Goals (SDGs), the main challenge for statistics is to manage the data revolution in support of sustainable development. The main priorities are the broadening and deepening of production, dissemination and use of data and statistics, and achieving them requires identifying those population groups which are most vulnerable and making governments more accountable to their citizens. In parallel, the risks accompanying the data revolution need to be mitigated and reduced, including the use of data for purposes of repression or otherwise infringing on the privacy of citizens. In addition to representing a universal agenda that breaks away from the dichotomy of developed and developing countries, the new agenda calls for tailor-made approaches in each country or region concerned, supported by global actions. The 2030 Agenda further states the international community's realisation of the need to move away from 'business as usual' in international support for data and statistics.
The most important driving forces shaping the data revolution are domestic (legal) frameworks and public policies across the globe. This applies not only to wealthier countries but also developing countries 2 , and external support cannot compensate for absent domestic leadership and investment. Technical, legal and political factors all affect whether countries are willing and able to succeed in benefiting from the data revolution. However, in both low income countries and lower-middle income countries, and to some extent in upper-middle income countries, we can observe two constraining factors in this regard, capacities and funding. These factors are, to some degree, interrelated: if funding is not sufficiently available it might be difficult to increase the capacities required, and if capacities are insufficient funding issues might be more challenging.
Against this backdrop, several important international initiatives and debates seek to help address and overcome constraints in developing regions and to mobilise Official Development Assistance (ODA) 3 resources. These initiatives share a number of common starting points (IEAG, 2014; PARIS21, 2016; GPSDD, 2016; Jütting, 2016; UNSG, 2016; Open Data Watch, 2015; :
• 2030 Agenda and SDGs provide a statistical groundwork: The 2030 Agenda, its 17 SDGs, the 169 complex targets and 230 indicators are a statistical groundwork based on a global consensus.
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• National ownership and leadership is crucial: National data ecosystem actors, also referred as National Statistical Systems (NSS), have the lead in providing and using statistics that are both a means and an end to promoting the 2030 Agenda.
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• Focus on all three categories of SDG indicators 6 : There is a global consensus that efforts should concentrate on existing data or known collection methodologies for SDG indicators, yet there is also acknowledgement that for many indicators measurement is still at the drawing board stage.
• There is a significant ODA funding gap for crucial SDG data: The total amount of development co-operation needed to support the production of Tier I and II indicators for the SDGs is expected to be USD 635 to USD 685 million a year over the period of 2016 to 2030. The current ODA level does not provide sufficient resources; to support the production of SDG indicators, an annual increase in aid of USD 350 to USD 400 million is needed.
• Increasing effectiveness for ODA: International debates reflect on a growing realisation of the need to relaunch and revitalise efforts to increase the effectiveness of development co-operation in support of data and statistics. Lessons from evaluations point to both a need to widen the scope of interventions and opportunities for improving how they are designed, implemented and co-ordinated.
So far, international debates on increasing and improving ODA support for statistical capacity development have been inconclusive and not resulted in concrete operational steps. A number of key international policy statements focus on the need to improve the effectiveness of related approaches. These include the 2030 Agenda, the outcome document of the 2015 UN Conference on Financing for Development and the Cape Town Global Action Plan on Sustainable Development Data (see Annex 1). However, as a matter of urgency these general statements of intent now need to be translated into effective action.
This paper presents dedicated reflections on this important aspect of the international debate. Whereas international commitments emphasise the need for more resources and investments, they only stand to benefit statistical systems if they are guided by a fundamentally new vision guiding concerted action by all relevant stakeholders. That vision for 'Capacity Development 4.0', a term first coined by PARIS21 (Jütting, 2016; Jütting, 2017) , is set out below and discussed with regard to its implications for moving away from business as usual to realise the SDGs. In essence, a Capacity Development 4.0 (CD4.0) approach requires fundamental reforms in both co-operation substance and the process to establish patterns of co-operation in support of capacity development for data and statistics, drawing on insights developed in the context of emerging discussions on 'Industry 4.0' (see PwC, 2016) . It does not imply a linear step following the successful realisation of CD1.0, 2.0 and 3.0. As is made abundantly clear in available independent evaluations and academic research referred to here, CD4.0 instead reflects a combination of finalising an unfinished agenda of applying key aid and development effectiveness principles -particularly those insights gained in more general research on capacity development -as well as innovative approaches to capacity development that are equally sensitive to technical innovation as to collective action opportunities and challenges on data and statistics.
regularly produced by countries; (3) Indicator for which there are no established methodology and standards or methodology/standards are being developed/tested (UNSC 2016).
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The case for a new approach

Development co-operation and statistical capacity
International development co-operation is by definition an information-dependent exercise. Throughout the decades, efforts have been made to ensure adequate data for informed decision-making, implementation and adjustment, as well as evaluation and learning. The turn of the millennium, and various global development policy statements adopted since then, have increased the momentum for evidence-based policy making. At the same time, development co-operation continues to be pursued under conditions that are far from conducive. Limited access to information, poor quality of data in developing countries and an absence of consensus between recipient countries and their international partners on how to address this challenge unfortunately remain facts of life.
This raises the question of how international co-operation can complement efforts of developing countries to improve the production of relevant data and information for development. These efforts may pursue instrumental ends (i.e. data is needed to plan, implement or evaluate projects), yet are often also intrinsically motivated by a desire to augment statistical capacity, which a recent UN System-Wide Evaluation defines as:
"the process of changes at the levels of individuals, organizations and enabling environments in a national statistical system through which the system obtains, strengthens and maintains its capabilities to set and achieve its own statistics development objectives over time" (UNSG, 2016: 19-20) .
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The evaluation further suggests that statistical capacity comprises two overall functions: vertical capacities (sectoral or technical, e.g. surveys) and horizontal capacities that enable the use of technical skills (such as basic infrastructure) (Ibid.: 20) . Drawing on this evaluation, efforts have been made to operationalise the definition by distinguishing three levels of statistical capacity and the various inputs that contribute to capacity (see Figure 1 ). Policy debate on promoting statistical capacity should not happen in a vacuum but should draw on insights on supporting capacity development in different countries and contexts. First and foremost, it should be acknowledged upfront that external interventions do not 'develop' capacity; this is an endogenous process by the stakeholders 7 Past efforts to evaluate and learn from statistical capacity development efforts have been hampered by a lack of consensus on how to define statistical capacity, and there is no such broad-based consensus for the definition presented here either. Discussing these definitions however lies beyond the specific aim and purpose of this paper.
National regulatory environment
Home user demand
Freedom of press
Rule of law 
The 2030 Agenda and statistical capacity development
The 2030 Agenda -with the SDGs at its centre -sets out a vision for global sustainable development that goes far beyond the MDG agenda. In addition to the broadened thematic scope, it strongly accentuates the need for crossborder actions to address challenges not confined to the territories of individual nation states. As an input to the international negotiations that resulted in the adoption of the 2030 Agenda, the UN Secretary General convened an Independent Expert Advisory Group to advise him on a data revolution for sustainable development. The Advisory Group identified four key pillars that underpin a successful and concerted effort to realise this revolution: (1) legislation, principles and standards; (2) technology, innovation and analysis, (3) capacity and resources, and (4) leadership and governance (IEAG 2014 A recent analytical effort set out a so-called sustainable development data ecosystem, which should serve both as a basis for domestic planning as well as to guide external analysis and support. It takes at its centre the NSS, which thus conceptualises this system as consisting of relevant public sector actors with the NSO at its apex, as well as four actors with which it relates: (1) government agencies, (2) the private sector, (3) civil society, and (4) UN, regional and international agencies. The report explicitly notes that the four actors are all "users of statistical data as well as providers in their own right", and for this reason consider that NSS should emphasise and expand their engagement in the area of standard setting and quality control, as opposed to leading in the production of data and statistics (GPSDD 2016: 5) .
As one of its overarching principles, the recently adopted CTGAP acknowledges the crucial role of co-operation between stakeholders across national as well as regional borders to support countries in developing capacity for data and statistics, yet maintains that any such efforts should be conducted in full consultation and co-ordination with NSOs. While this agreement provides guidance and direction, it should not be understood to negate the reality in many developing country governments where NSOs no longer play such a central role (see, for instance, Jerven, 2013; Taylor, 2016) , and would thus not by definition be well-positioned to take a co-ordinating or managerial role vis-à-vis any additional external support. Moreover, effective support also requires that donors have an honest look at their own established approaches to supporting statistical capacity development and consider what lessons can be drawn from past efforts.
Priorities, lessons learned and challenges for statistical capacity development
The World Bank's Statistical Capacity Indicator (SCI) database shows an improving global and regional trend (UNSG Annex, 2016: 26) . However, recent research points to fundamental challenges of National Statistical Offices in various African states as well as other regions in the global south (Jerven, 2013; Fioramonti, 2017; Taylor, 2016) . This indicates PARIS21 Discussion Paper | 7 a wide range of situations when it comes to statistical capacity: while some countries face specific challenges and articulate precise demands for international co-operation, in other countries everything is (and remains) a priority. That same variety of situations applies to the regional level, which should be taken into account when tackling the collective problems prioritised under the 2030 agenda.
8
The SDGs are a game changer in their breadth and ambition, and have rendered past patterns of support to statistical capacity development out of date. While often successful in generating the outputs required in terms of household surveys, national and sub-national data and so on, external evaluations find that the long-term effectiveness and sustainability of past co-operation efforts supporting viable and effective data and statistical systems have been hampered due to a reliance on overly reductionist and supply-driven approaches (see OPM, 2009; ODW, 2015; UNSG, 2016) .
The efforts were reductionist in that they would typically focus on gap-filling absent data (e.g. on HIV/AIDS prevalence among the population). By extension, the efforts were often supply-driven in the sense that they implicitly prioritised obtaining the data irrespective of the consequences this had for the NSO capacity and that of relevant organisations and stakeholders in the countries agreed. Objectives of CDS projects are typically overambitious as well as vague, while their relatively small size compared to other interventions means that they tend to be evaluated at an aggregated macro-level and lead to recommendations at the overall strategy level as opposed to individual interventions.
These patterns of co-operation point to a collective action challenge in the area of reforming support for statistical capacity development: donors know that it takes experimentation, risks and fundamental changes in practice to do it well, but through their actions they express a preference for other donors to do so. Good data and statistics are considered a public good, and the limited visibility and 'poster-friendliness' of support for data and statistics means that many donors would prefer other donors to provide these public goods for them.
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Bilateral donors in particular have a tendency to use direct approaches for statistical capacity development support and are seen to lack interest in joined-up approaches such as basket funds and multi-donor trust funds. This brings a risk that donors formulate interventions that on their own seem relevant and appropriate, but do not blend well with or possibly even contradict other interventions. In doing so, donors often fall into the temptation of reductionist approaches that seek to identify a broken part in the 'data machine' whose replacement should enable it to function optimally again.
Although there is adequate understanding of technical bottlenecks to the production of statistics in developing countries, the provision of effective support in this area is hampered by an inadequate understanding and acknowledgement of the political economy of the funding, production and use of statistics in developing countries. Support needs to be explicitly designed and targeted to overcome known political economy constraints and encourage countries in their efforts to alter prevailing incentives for producing and using statistics (Krätke and Byiers, 2014; Taylor, 2016 To guide efforts in this area, the following table sets out the various functional and political dimensions of statistical capacity development that can be pursued through international co-operation. 
Capacity Development 4.0
In this context and in view of the challenges identified in the previous section, effective support for statistical development requires fundamental change in the 'how' and the 'what' of this support. The largely political challenge of ensuring greater collective effectiveness in statistical capacity development must adjust itself to the changing nature of data creation, exchange and use.
Analogous to the 'Industry 4.0' (or fourth industrial revolution) concept, which involves digital ecosystems integrating all physical assets of society, a concept of 'Capacity Development 4.0' (CD 4.0) can guide fundamental re-design of statistical capacity development interventions. This concept was originally coined by PARIS21 and serves as a useful heuristic device to help consider more fundamental changes in current patterns of co-operation in support of capacity for data and statistics in developing countries (Jütting, 2016; Jütting, 2017; see also PARIS21 and ODW, 2017) . Drawing on digital technologies such as mobile devices, location detection and cloud computing, three key drivers can be distinguished that characterise a CD 4.0 approach to supporting statistical capacity development (PwC 2016: 6):
1. Digitisation and integration of vertical and horizontal value chains: processes become integrated throughout organisations, while also moving beyond internal operations towards including all key value chain partners. Statistics are no longer autonomously collected and reported on at a central location, but rather simultaneously generated and used by various actors. 2. Digitisation of product and service offerings: various products used by citizens will be used to generate approaches to data collection and analysis to allow for adaptive management. Citizens have increased access to and use of data in a 'tailor-made' fashion, as opposed to having to first locate these in more fixed products such as large reports. 3. Digital business models and customer access: disruptive technologies have the effect of 'disintermediating' official producers of statistics and developing country citizens, given that the technologies empower them to collect and publish their own data. Examples include the independent monitoring of election results and/or violence using mobile phones, which raises fundamental questions as to how public authorities may use such innovations to strengthen democracy as opposed to considering them as threats.
Whereas past support for statistical capacity development has been critiqued for being overly 'supply-driven', the three key drivers also reflect the logical flaws and incorrect assumptions contained in dichotomising a supply-and demand-side (or 'producer' versus 'user') of data and statistics. The findings of a large scale research project on African governance convincingly criticise such approaches for assuming that actors are unambiguously committed to public good objectives and that this act makes others behave better. 10 They recommend that reform efforts instead 10 All project outputs, including the synthesis report, are available for download here: http://www.institutions-africa.org/ PARIS21 Discussion Paper | 9
focus on ensuring that all relevant actors can find ways to act collectively in their own best interest (Booth 2013) . Applying these findings to development practice would have strong implications for the ways in which statistical capacity development interventions are designed (in the past often through consultation with either 'producers' or 'users') and consequently for the nature of the initiatives taken forward.
As a consequence, a CD4.0 approach to capacity development for data and statistics requires fundamental reforms in both co-operation substance and process. As per this combination of reform drivers, it needs to be emphasised that CD4.0 starts with a blank slate. Available independent evaluations and academic research referred to here make it clear that CD4.0 reflects a combination of finalising an unfinished agenda of applying key aid and development effectiveness principles -particularly those insights gained in more general research on capacity development -and innovative approaches to capacity development that are equally sensitive to technical innovation as they are to collective action opportunities and challenges on data and statistics.
The following table presents further pointers as to how support for statistical capacity under a CD4.0 approach would need to evolve beyond established patterns of co-operation. These pointers, as presented by PARIS21 and Open Data Watch at the most recent UN World Data Forum, provide inputs to the next section that will further examine its operational implications. Before moving on to setting out further ideas on how to translate CD 4.0 into practice, we take a moment to 'manage the expectations' of the reader. The ideas presented in this section on the requirements of a CD4.0 approach are ambitious and raise fundamental questions, such as to how to co-ordinate and ensure quality of data being produced in real-time. Whereas some may construe these priorities as less realistic for developing countries, these countries are much less affected by the laws of reducing returns affecting OECD states and may in fact be better placed to access first mover benefits. This is shown in countries such as Kenya, where central government has resisted fundamental change in statistical production and use, but where Kenyan citizens outpace OECD citizens in terms of their use of mobile banking and mobile transport services.
If anything characterises present-day data ecosystems in developing countries, it is this discontinuity: national patenting offices maintaining paper-based records, contrasted by 'leap-frogging' mobile data users and producers that extend far beyond the country's physical infrastructure and electricity grids. This reality raises the managerial question as to whether and how the NSS and public legislation could guide and facilitate such leapfrogging, where desired, as opposed to hindering it.
Tradit ional Approach New Approach
Bilateral approaches, supply-driven, limited to NSS More complex, fast-moving, multiple stakeholders
• Heavy reliance on technical/"functional" aspects of CD e.g. survey design, running of the data system
• Focus on supply side, data production and producer
• Focus on national statistical system s, little focus given to outside users
• ODA funding low; co-ordination failures, lim ited resultsevidence base funding; scatter am ong sectors on a needs-basis (e.g. health)
• Expansion to building partnerships, fostering "soft skills" such as leadership, change m anagem ent, advocacy
• Focus on right form at of production (disaggregation, open, geospatial integration) as well as on data user and the im pact
• Strengthening of user groups to consum e and dissem inate data; focus on data literacy
• Increased funding levels and types of (dom estic and international); results-based funding; focus on national level and supporting country system s
• Data Producers • Data Users • Donors
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Costing the data revolution
The costs for funding and realising the data revolution have been assessed at well above current levels of ODA for statistical capacity development. ODA for statistics represented a mere 470 million USD in 2014 (or 0.35% of total ODA) and representing a small amount. Moreover, the support is provided in a highly erratic manner (e.g. in 2013 42% went to the Asia-Pacific region, and only 7% in 2014). On the positive side, support is less fragmented compared to other areas of support, with the top five donors together committing 72% of all funding in 2014. However, this number also reflects that many OECD donors do not consider data and statistics a priority co-operation area (see Figure 2 ). Bridging this gap through a 'business as usual' approach by multiplying existing patterns of co-operation will likely result in increased fragmentation, high transaction costs and run the risk of distorting statistical capacity. It may in fact lead to the production of data and information at the expense of statistical capacity, by extracting these rationales that are driven by the short-term with no due regard for the long-term development of the system.
The development of 'data compacts' between developing country governments and international partners has been suggested as a means to bring together national priorities in a consistent manner and facilitate joint analysis and support by donors. These compacts should start from the realisation that capacity does not develop overnight and that 15 years -much longer than the duration of a typical development project -is a realistic window to expect changes to occur (GPSDD, 2016) . In the following section, we present and describe four strategies to promoting Capacity Development 4.0 following the conviction that statistical capacity needs to feature front and centre in such data compacts.
Four strategic pillars to promoting Capacity Development 4.0
Based on international debates on data revolution, the implementation of the Agenda 2030 and its SDGs (including the role of data and statistics), the aid and development effectiveness discussions over the last 10 to 15 years and the specific lessons learnt in the area of capacity development support we propose a new approach for 'capacity development 4.0' (CD 4.0) (Jütting, 2016) . The CD 4.0 approach outlined above is innovative in two regards: substance and process. First, our strategy brings together all key areas which have important consequences for improving data ecosystems in developing regions. The composition of our proposed approach therefore differs from former approaches that were more reductionist (e.g. targeting specific operational bottlenecks). Second, CD 4.0 is innovative when it comes to specific elements which form the total of the strategy, as well as how this strategy is planned and delivered. Our suggestions on aid delivery, for example, are informed by the latest discussions in this specific area.
In total our CD 4.0 strategic approach includes four pillars:
1. CD 4.0 provides a new justification for data and statistics from systemic perspectives. The approach is based on a broad concept about the role of a functioning data ecosystem. Traditional explanations were focused on technical aspects of data and statistics whereas our approach reflects a new global context (Agenda 2030 and its SDGs) and a data ecosystem which is a driving force for main actors to contribute to such a systemic approach. Thus CD 4.0 is about a fundamental shift in terms of a narrative.
2. CD 4.0 reflects on the political-economy of main stakeholders. Lessons from the past show that there is a clear need for outside support of data ecosystems in developing regions. However, there are two main constraining factors. First, development co-operation providers seem to have limited incentives to invest in this field. Second, governments in many developing countries might not fully support the idea of a highquality and transparent data ecosystem, or pursue markedly different priorities in this regard. This might also contribute to limitations of an effective strategy in support of a data ecosystem. CD 4.0 takes those constraints into account.
3. CD 4.0 needs to be evidence-based and grounded in main national discussion forums. The empirical ground for policy-makers is still quite thin. Hence a more strategic collection and use of empirical evidence needs to be promoted. At the same time any CD 4.0 strategy needs to be adjusted and owned by all relevant stakeholders in a given country. CD 4.0 is therefore addressing those important dimensions at a strategic level.
4. The implementation of CD4.0 in those countries which are in need of development co-operation support for data and statistics needs to bring changes to aid modalities. Aid modalities address how support is delivered and past experiences show that this is the key for innovations in operational terms. Even though aid modalities address 'technical aspects' they are a crucial dimension for a successful CD 4.0 strategy, reflect a broad set of norms and standards and have consequences on the political-economy of actors (e.g. the power relationship between aid providers and aid recipients). Thus, any CD 4.0 strategy needs to pay attention to the aid modality debate and its relevance to a data ecosystem. 
I. In search of a strategic narrative for CD 4.0
It is crucial to determine a strategic narrative and to ensure adequate conceptual guidance for CD 4.0. The ongoing data revolution and a highly dynamic landscape in international and transnational co-operation (increasing number of actors, changes with regard to development co-operation, etc.) demand a justification for CD 4.0 which is essentially different from previous approaches.
• Policy relevance of CD 4.0 for ODA providers: A main constraining factor for more effective development cooperation in support of data and statistics may be in the limited attractiveness of the topic for ODA providers. Data and statistics might be seen by several actors as technical aspects which are not directly related to final development goals. There is a necessity to develop a more convincing narrative on data and statistics which is a stronger selling point for ODA actors. This applies in several ways (see below) to stakeholders in ODA receiving countries and in ODA donor countries. ODA in the 2030 Agenda era needs to be much more evidence-based: The main selling point for different stakeholders could be the foundation for improved evidence-based policy decisions PARIS21 Discussion Paper | 13 through improved data and statistics. The implementation of the 2030 Agenda, its goals, targets and indicators are oriented towards measurable contributions. ODA needs to put much more effort in support of evidence-based contributions (including sufficient transparency in terms of comprehensive data on ODA 11 ) and needs to abandon blueprint-oriented approaches in favour of more data-based adaptive and contextspecific solutions. This is why data and statistics are increasingly relevant for development co-operation.
• CD 4.0 contributes to mutual accountability: In terms of mutual accountability functioning data ecosystems are crucial. Vertical (linkages between local, national, regional and global layers) and horizontal (between different policy fields) accountability systems require reliable and transparent data (Mahn, 2017) . Thus, CD 4.0 is a main pillar for broader governance systems within partner countries. • The national level is most important for CD 4.0: The main challenge is not finding global consensus, but translating it into effective practice at the national level. The national level is most important for a CD 4.0 approach. The existing global consensus provides an overall framework whereas the national level is essential for the application and the implementation.
• Potential conflicts of interest between the global and the national level might undermine country ownership: There is an important push at the global level to use the opportunities of the data revolution. This view might not always be shared by (all) actors within countries, as per their experiences of how these technologies are adjusted and used in their respective contexts. One example is the recent actions by developing country governments that temporarily suspended internet or social media access during general elections. Top-down push of these technologies may lead to a lack of broad-based ownership as a key requirement for any sustainable efforts to improve capacities for data and statistics (see Box 1).
• Need for better global networking: A number of actors and global platforms can contribute to more effective and efficient approaches in support of CD 4.0. Related topics should be more directly part of the agenda of, for example, the Global Partnership for Effective Development Cooperation (GPEDC), the UN Development Cooperation Forum (DCF) and the Effective Institutions Platform
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. The collaboration of PARIS21 and GPSDD on the one hand and these rather "development cooperation focused platforms" on the other needs to be much closer.
II. Political-economy of actors and actor constellations
Interests, functions and roles of actors are crucial when it comes to support for data and statistics. A CD 4.0 strategy needs to reflect on some basic aspects related to domestic and external actor constellations.
• Development co-operation in support of the internal aspects of functional and political capacity changes (see Table 1 ): A stronger and more qualified internal market for appropriate data and statistics can be supported through ODA. In this regard parliaments, media, civil society organisations and the private sector especially are crucial players with a strong and legitimate demand for reliable and transparent data and statistics (OPM 2009 ). The role of those players can be strengthened by development co-operation. For example, experiences in support of budgetary committees show that capacity in a number of parliaments is rather weak. In this regard CD 4.0 might use experiences coming from strategies in support of public financial management systems (PFM) (see, for example, de Renzio, Andrews and Mills, 2010) . Conceptual overlaps between data ecosystem and PFM perspectives (systemic view, need to strengthen national systems, etc.) can further strengthen a mainstream approach in support of data and statistics.
• Development co-operation in support of external aspects of functional and political capacity changes (see Table 1 ): NSOs and all parts of national and sub-national governments have a crucial role to play when it comes to managing and verifying overall aspects of data, statistics and the overall data ecosystem. Development co-operation should, therefore, focus not only on NSOs but also other relevant actors and their specific role to provide adequate data and statistics which are open and accessible to all stakeholders (with some interpretation).
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• Reliable and transparent data and statistics might not always be in the interest of main actors in countries:
Since the actor constellations in partner countries are heterogeneous ODA should not expect that main actors are always in favour of improving data and statistics as they may in fact sometimes harm their interests, or be distorted to serve them. Poorly governed and fragile countries, for example, might want to avoid transparency about development results because this might lead to critical responses from media and civil society organisations and donors. In such a context it might be difficult for donors directly or solely to focus on technical aspects.
III. Preparing the ground: Operational aspects for development co-operation in support of a CD 4.0 strategy
Effective and efficient development co-operation approaches in support of data and statistics need to build on experiences and lessons learnt. This is why CD 4.0 should emphasise the role of evidence (including available evaluation evidence on past data and statistics projects) and the predominant principle of ownership right from the beginning.
• A new evaluation on support to capacity development for data and statistics: A useful recently finished evaluation on approaches in support of data and statistics focused on contributions from the UN development system (UNSG, 2016) . In addition, various synthesis evaluations present helpful summaries of available lessons learned from earlier efforts to support capacity development for data and statistics (Open Data Watch, 2015; OPM 2009 ).
There is a strong need to kick off the process for a broader follow up study so as to explicitly contextualise and specify these lessons learned in relation to the implications of the 2030 Agenda. Such an evaluation and the whole process around such an evaluation could provide more insights in operational terms and heighten awareness on the topic at the management level amongst donors.
• Developing countries should be more specific and pro-active in articulating demand for CD 4.0: The most important way towards more appropriate support of data ecosystems is a clearly defined demand by partner countries. Developing countries should explicitly articulate their demand in consultations with bilateral and 16 We refrain here from using the commonly used terminology of a 'demand and supply side' for data and statistics. In addition to recent trends in which actors are simultaneously producers and users of data, recent research on support to governance in developing countries has problematised the supply and demand side categories as possible orientation points for development co-operation. Development co-operation should not be about one group of actors -perceived as either on the demand or supply side -to get another group to behave better, but about all actors finding ways to act collectively in their own best interests (see Booth 2013 ).
multilateral donors, based on a multi-actor assessment of established patterns and quality of data and statistics as well as opportunities for facilitating collective action.
• A national strategy on data and statistics is crucial for ownership and the country context: A National Strategy for the Development of Statistics (NSDS) is an inclusive process and the most important pillar and starting point of all development co-operation in this field. Such a strategy should apply global rules and standards in the country specific context. It would be also the most important starting point for any kind of development co-operation support.
• Development co-operation partners should use in-country fora: In-partner countries' fora on development should actively put the topic of data and statistics on the agenda. Those meetings should be used to involve different stakeholders (NSOs, other government institutions, parliaments, civil society organisations, media, private sector, etc.) to get a better understanding of pressing needs, to agree on alignment aspects with the partner governments strategies (especially NSDS) and to harmonise development co-operation activities. CD 4.0 should proactively include and use links to areas which are close to the data ecosystem of a country and the respective fields of development co-operation. This applies most notably to the whole field of PFM and discussions on Monitoring and Evaluation systems.
• Prioritise the use of developing country systems in planning, implementing and evaluating CD 4.0 approaches: There is considerable evidence of the limitations of dominant capacity development approaches in development co-operation. One central aspect (based on the aid effectiveness literature) for overcoming those failures of the past is a consequent "use of country systems" (Keijzer, 2016) . By using country systems a number of negative aspects can be mitigated or reduced (e.g. 'value for money'; incentives for donor agencies to implement projects, etc.). However, using country systems is in need of sometimes ambitious requirements of the governance quality and development commitment of stakeholders in the partner country. Table 4 draws from influential work on public finance management and distinguishes three dimensions of country systems to inform an effective approach for statistical capacity development. 
IV.
Delivering support: aid modalities
Aid modalities are important for delivering effective development co-operation and Figure 3 shows how current patterns of co-operation in support of data and statistics strongly rely on the use of Multi-Donor Trust Funds. Any strategy in support of CD 4.0 may however likely include a high number of additional small activities. In their response, development co-operation partners should consider how to avoid "too many small interventions" (Klingebiel, Mahn, and Negre, 2016) and rather focus on comprehensive and co-ordinated interventions delivered through an appropriate set of aid modalities. 
Source: own elaboration using data from Open Data Watch
From the perspective of donor agencies support for data and statistics might be a challenge for several reasons. First, the current narrative is only partly convincing for main stakeholders in donor countries (see the first pillar of our CD 4.0 strategic approach). Second, many activities are small. It is unattractive to provide funding, for example, for a number of specific surveys as such an approach would entail high transaction costs. Third, for several donors it might be a challenge if the investment portion for data and statistics support is small.
Reflecting on those specific challenges we propose to focus on three ways of providing ODA for data and statistics:
• Results-based aid: Results-based aid (RBA) aims to identify outputs or outcomes that can be measured and quantified -that is, results that can be directly linked to development activities (Klingebiel and Janus, 2014) . This aid modality has a high potential for innovations and strong incentives for reforms in partner countries.
Results might be related to systemic aspects (such as the quality of work of NSOs as such) or more specific outcomes (like the quality or interval of a survey). The World Bank has developed the most important application (at least in terms of volume): Program for Results (PforR). Currently, there is one ongoing PforR specifically on statistics in Kenya, which is described in Box 1.
17
Box 1: Kenya Statistics Program-for-Results
In September 2015 the World Bank approved a USD 50 million programme to support the Kenya National Bureau of Statistics (KNBS) to generate better and more accessible data to inform policy makers and contribute to strengthening its capacity.
The Kenya Statistics Program-for-Results is innovative and marks a global debut in the use of the PforR instrument to support the development of statistics in a country.
The programme supports the Government of Kenya to fill data gaps, improve the quality of key official statistical products and processes, enhance dissemination practices and make data more accessible, and contribute to strengthen the capacity and management systems of the KNBS.
The development objective of the Statistics Program (SP)-for-Results Project for Kenya is to support the KNBS to generate better and more accessible data to inform policy makers and contribute to strengthening its capacity. Progress towards the programme development objective (PDO) will be monitored through four PDO-level indicators which, together, provide a coherent framework to measure the increased capacity of KNBS to generate 17 http://www.worldbank.org/en/news/press-release/2015/09/10/world-bank-supports-better-statistics-in-kenya better and more accessible data to inform policy -making. The SP was endorsed by the KNBS Board in December 2014 and is organised around six strategic focus areas: (1) addressing data gaps; (2) improving the quality of statistical information; (3) mainstreaming statistics in ministries, departments, and agencies (MDAs), and county governments; (4) expanding communication, dissemination, and access to statistical information; (5) strengthening human resource management; and (6) undertaking institutional reforms and good governance.
The activities supported by the new operation are aligned to the Government's Vision 2030 and the second Medium Term Plan, which underscore that data and statistics are essential for evidence-based policy making and also for monitoring the development impact.
Annex 2 provides a list of results indicators used for the SP. • Pooling arrangements: Pooling arrangements (like basket funds) give an opportunity to development cooperation actors for more effective and efficient ways to support a sector or sub-sector. Donors pool their resources and thereby reduce transaction costs. Pooling arrangements might be under the oversight of partner country governments (when appropriate) or a separate and independent entity. Support of data and statistics is an appropriate field for such an aid modality. In sum, a pooling arrangement might overcome a number of constraining factors for increased support for data and statistics.
Source
• Sector budget support: In general terms, (sector) budget support is the most advanced way for programmebased approaches and the "use of country systems". However, the requirements for budget support are quite high (in terms of fiduciary risks and a political trust relationship). Overall, sectoral budget support would be an appropriate aid modality to support data and statistics in partner countries with a high developmental commitment. However, over the last two to five years especially bilateral donors and even multilateral donors finished or at least reduced their budget support programmes.
Box 2: A "Global fund for data and statistics"?
In the area of development co-operation the idea of private sector-like funds with a focus on a specific objective is quite popular. "Vertical funds" were established, for instance, in the context of the implementation of the MDG agenda. There is particularly evidence in the field of health that this business approach might be effective to tackle specific diseases like malaria or tuberculosis. Currently an international debate is taking place to expand this approach to the education sector.
Would it be useful to have a similar approach for data and statistics? In our view the potential for such an approach is rather limited. First of all, the existing multi-donor trust funds reflect to a large extent the idea of a targeted global fund. Thus, a technical vehicle in the sense of a global fund exists already at least in an operational sense. Second, and probably most important, we think there is a significant difference between target specific objectives in social sectors and target specific approaches in other areas. Social sector specific targets may attract donor funding more easily than targets in other fields. Third and last, a 'vertical' response to the data revolution would run the risk of going against the ideas on national compacts advanced in current policy debates on the data revolution, while also running a greater risk of bypassing NSOs in determining priorities and operational responses.
Source: own elaboration
Conclusions and proposed actions
The ongoing data revolution, a significantly changed global context through the 2030 agenda and the necessity to use evidence more effectively in development co-operation have led to a clear momentum in international support of data and statistics. The UN World Data Forum in Cape Town represents an important milestone for the global debate, yet in view of the challenges at hand can only be a meaningful starting point (Jütting, 2017) . These dynamics need to be addressed at the national level worldwide and require more vigorous and concerted international support.
The analysis presented in this paper demonstrates the need to speed up efforts in several regards. Recent years were to some extent supportive in bringing issues on data and statistics to a broader audience and closer to the management level of main stakeholders (including development agencies, partner countries' government institutions', etc.). Not least the dynamics of the 2030 Agenda and related initiatives (like "A World that Counts"; IEAG, 2014) were important elements for a stronger interest in related topics. At the same time the crucial role of data and statistics for the political-economy of countries and of development co-operation actors are often not addressed in discussions beyond rather narrow circles of experts and thus largely fail to translate into more effective co-operation. This is why efforts to develop a more convincing "narrative" on data and statistics are an important challenge.
Concrete approaches to support developing countries in the area of data and statistics also remain a challenge and are partly related to the issue of a stronger "narrative". If decision makers in development agencies, for example, look at the topic from a technical angle it might be difficult to choose data and statistics as a relevant area for support (since it is not looked at as a development goal in itself). In addition, specific instruments in support of concrete data and statistics requirements (e.g. support for a survey) and data ecosystems (e.g. to support the demand for good data and statistics through parliaments, media and civil society organisations) need to be developed or sharpened. Unless additional efforts are made, the political economy of established patterns of support for statistical capacity will likely reproduce 'business as usual' approaches that may not have adequate potential to effectively promote the 2030 Agenda.
Furthermore, linkages between main international debates relevant for data and statistics are sometimes weak or even non-existent. Development co-operation communities should more systematically look at how to integrate dimensions of data and statistics and make genuine efforts to promote capacity development for data and statistics as both a means and an end in itself. Absence of such efforts would likely mean that a more instrumental view of data and statistics as needed for effective implementation of development co-operation continues to dominate. To support this change in overall policy and priority, specialised data and statistics communities need to reciprocate by more forcefully engaging in broader discussions on development co-operation. The UN World Data Forum is an important initiative in this regard, and next steps should cover additional engagement in the High-Level Political Forum, Development Cooperation Forum, as well as other relevant international or supranational fora.
In general terms, for countries in developing regions ODA can play a decisive role in the field of data and statistics. Many low and to some extent middle income countries are in need of external support to increase and improve quality capacities for data and statistics, respectively the ecosystems of data. This is why a Capacity Development 4.0 strategy is required. Based on our brief analysis we propose six main actions to shape and promote this strategy:
First, developing countries (especially those ministries/entities in charge of overall planning aspects, NSOs and parliamentary committees in charge of data and statistics) should reflect more actively on their needs in support of data and statistics. They should use existing national dialogue fora with development partners to discuss their strategies and their ODA needs.
Second, bilateral and multilateral donors and partner countries should jointly develop a new narrative on how ODA can play a stronger role in data and statistics; the role of data and statistics for overall aspects of the political-economy of countries (transparency and accountability aspects, etc.) needs to be a centre piece. As in other areas of development co-operation ODA should play a supportive role and not replace or substitute domestic efforts. Data and statistics could be more directly part of the agenda of, for example, GPEDC, DCF and the Effective Institutions Platform. The relevance of the topic goes well beyond technical aspects, and a more pronounced political dimension will help to convince policy makers in times when ODA budgets are under stress. PARIS21 Discussion Paper | 19 Third, the topic needs to be addressed with representatives of South-South Co-operation providers. Countries like China, India, Brazil and South Africa are assumed to have a unique expertise in the field of data and statistics. Similar discussions on potential areas of collaboration need to take place with private sector representatives.
Fourth, partner countries and development partners need to use proactively innovative aid modalities. There is a high potential for results-based aid (not at least PforR) in support of data and statistics. Results-based milestones (increase of capacities in partner countries; drawing on the example of the ongoing PforR in Kenya) need to be set for ODA providers.
Fifth, development co-operation needs to work more intensively in those countries which are lagging in the field of data and statistics. Countries involved in the "New Deal for Engagement in Fragile States" 18 might be considered as a key partner for those discussions, as well as relevant members of the group of Small Island Developing States (SIDS).
Finally, existing international data and statistics platforms need to continue their work. PARIS21 in particular has a unique knowledge and convening power. The heterogeneous profile of actors in the field of data ecosystems is both an asset (inclusive approach which involves a number of public and private actors) and a challenge (sometimes conflicting interests of actors). This makes the work of an 'orchestrator' (Klingebiel and Paulo, 2015) like PARIS21 even more valuable. In view of the implications of CD 4.0 for co-operation substance and process, PARIS21 could consider facilitating broader multi-stakeholder exchanges on data and statistics in particular regions and countries so as to identify opportunities for collective action that can inform future co-operation efforts as well as evaluation and research. Paragraph 45: (…) Quality, accessible, timely and reliable disaggregated data will be needed to help with the measurement of progress and to ensure that no one is left behind. Such data is key to decision-making. Data and information from existing reporting mechanisms should be used where possible. We agree to intensify our efforts to strengthen statistical capacities in developing countries, particularly African countries, least developed countries, landlocked developing countries, small island developing States and middle-income countries. We are committed to developing broader measures of progress to complement gross domestic product (GDP).
Paragraph 57: We recognize that baseline data for several of the targets remain unavailable, and we call for increased support for strengthening data collection and capacity building in Member States, to develop national and global baselines where they do not yet exist. We commit to addressing this gap in data collection so as to better inform the measurement of progress, in particular for those targets below which do not have clear numerical targets.
Related targets: 17.18, 17.19
Paragraph 125 (fragment): National statistical systems have a central role in generating, disseminating and administering data. They should be supplemented with data and analysis from civil society, academia and the private sector.
Paragraph 126 (fragment): We will seek to increase and use high-quality, timely and reliable data disaggregated by sex, age, geography, income, race, ethnicity, migratory status, disability, and other characteristics relevant in national contexts. We will enhance capacity-building support to developing countries, including for least developed countries, landlocked developing countries and small island developing States, for this purpose and provide international cooperation, including through technical and financial support, to further strengthen the capacity of national statistical authorities and bureaux.
